In 2 previous papers, Heberden's nodes were described, the incidence of their occurrence in the general population was presented, and evidence was offered leading to the conclusion that this condition is hereditary. It is our purpose at the present time to offer additional data and to subject the material to modern methods of statistical and genetic analysis in order to discover the probable mechanism of inheritance of this form of joint disease.
In 2 previous papers, Heberden's nodes were described, the incidence of their occurrence in the general population was presented, and evidence was offered leading to the conclusion that this condition is hereditary. It is our purpose at the present time to offer additional data and to subject the material to modern methods of statistical and genetic analysis in order to discover the probable mechanism of inheritance of this form of joint disease.
Heberden's nodes are enlargements of the terminal interphalangeal joints of the fingers, due to hypertrophic arthritis (1) . A survey of a cross-section of the general population showed that the condition sometimes occurs as a result of direct trauma to the fingers. Enquiry served to distinguish such nodes from another type arising spontaneously, the so-called idiopathic Heberden's nodes which are the subject of the subsequent discussion. The incidence of idiopathic Heberden's nodes was found to be higher in white people than in Negroes, it was higher in women than it was in men, and it increased markedly with age.
The second study (2) based upon 68 families demonstrated that the mothers of affected women showed the condition twice and the sisters 3 times as commonly as the women in the general population. In a control series, the sisters of unaffected women were involved as frequently as the population in general. Three combinations of familial involvement which were discovered in this series could not be expected to occur as a result of chance alone more frequently than once in 190 families for the first, once in 4,500,000 for the second, and once in 10,000,000 families for the third. An hereditary factor influencing the pro- Examination of the pedigrees shows at once that the incidence in women is high compared to that in men. For this reason, each sex will be considered separately in the genetic analysis. Considering first the women, it is found that 108 of the 215 women, or one-half, are affected, the 1:1 ratio suggesting immediately that the character depends upon a single autosomal dominant gene. When this is the case, one parent is invariably expected to be affected. Actually, mothers are recorded affected in 25 of the 74 families. In 2 families, the maternal grandmother was involved but the mothers, dying before the ages of 35 years, were spared. Only 1 father was recorded affected. This family added nothing to the genetic analysis because the mother was also affected and only 1 daughter, the index case, resulted from the match. In 4 families without the mother affected, there is reason to believe that the character was transmitted through the unaffected father. In 2 instances, the paternal grandmother and in 2 other instances, a paternal aunt had Heberden's nodes. In 11 families, including the 2 mentioned above, the mothers died before the age of 50 so might have been genetically affected without demonstrating the character. In 4 families, women were affected in 3 and homozygous recessives dd are present in the population in the relative numbers q2, 2pq, and p2, respectively, where p plus q equals 1. Since p2 iS 0.70, the value of p is 0.837 from which q is readily known from the relation p plus q equals 1. The values of 2pq and q2 are easily calculated. The result shows that individuals with the constitutions DD, Dd, and dd are present in the population with the relative proportions of 0.027, 0.272, and 0.70, respectively. According to this hypothesis, males of the constitution Dd are phenotypically normal so that only 2.7 per cent of males have a genetic constitution which would cause the trait to develop.
In the original survey of the population in general, a rapid rise in incidence in females was found from 2.6 per cent at the sixth decade to an approach to an upper asymptote of nearly 30 per cent in the ninth decade. In males, the incidence rose from 3.6 per cent in the sixth decade to 8.4 per cent in the eighth decade with no approach to an asymptote. In a small sample in the ninth decade, an incidence of 18.2 per cent was found. Because the incidence varied so markedly from one sex to the other and the incidence found in the original survey was so different from the theoretical expected from the gene frequency analysis, a second survey was undertaken, confined to white men and women 70 years or more of age. Every patient of this description admitted to City Hospital was examined, as well as the inmates of 4 homes for the aged. In the course of 3 months, 151 men and 184 women were observed and the results tabulated in Table I . The incidence in women was very close to the original estimate, substantiating the previous observations and strengthening the 
